The quest for the mechanisms of life.
The genomic revolution, manifested by the sequencing of the complete genome of many organisms, along with technological advances, such as DNA microarrays and developments in high-throughput analysis of proteins, metabolites, and isotopic tracer distribution patterns, challenged the conventional ways in which questions are approached in the biological sciences: (a) rather than examining a small number of genes and/or reactions at any one time;, we can now analyze gene expression and protein activity in the context of systems of interacting genes and gene products; (b) comprehensive analysis of biological systems requires the integration of all cellular fingerprints: genome sequence, maps of gene expression, protein expression, metabolic output, and in vivo enzymatic activity; and (c) collecting, managing, and analyzing comparable data from various cellular profiles requires expertise from several fields that transcend traditional discipline boundaries. While researchers in systems biology have still to address difficult challenges in both experimental and computational arenas, they possess, for the first time, the opportunity to unravel the mechanisms of life. The enormous impact of these discoveries in diverse areas, such as metabolic engineering, strain selection, drug screening and development, bioprocess development, disease prognosis and diagnosis, gene and other medical therapies, is an obvious motivation for pursuing integrated analyses of cellular systems.